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 15 
Fructooligosaccharides of the inulin-type (1F-FOS) are fructose oligomers with 16 
2-4 fructosyl moieties β(2→1)-linked, with the last one β-linked to a α-glucosyl group, 17 
e.g. 1-kestose (GF2), nystose (GF3). 1F-FOS are widely used in the food industry due to 18 
their prebiotic properties (i.e. they are selectively fermented by beneficial colonic flora 19 
such as Bifidobacterium and Lactobacillus). Other fructooligosaccharides are excellent 20 
carbohydrate sources for growth of bifidobacteria, and may have enhanced prebiotic 21 
effects compared with those of commercial 1F-FOS: (1) neo-fructooligosaccharides 22 
(neo-FOS or 6G-FOS), e.g. neo-kestose (neo-GF2) and neo-nystose (neo-GF3), in which 23 
a fructosyl unit is β(2→6)-linked to the glucosyl moiety of sucrose and 1-kestose, 24 
respectively; (2) 6F-FOS, such as 6-kestose and 6-nystose, in which fructosyl units are 25 
β(2→6) bound, with the last one β-linked to a α-glucosyl group. 26 
 27 
FOS are produced through fructosyl transfer from sucrose using a fungal β-28 
fructofuranosidase (EC 3.2.1.26) or a fructosyltransferases (EC 2.4.1.9). The FOS yield 29 
depends on the relative rates of the competing transfructosylation and hydrolysis 30 
reactions. Thus, some enzymes exhibit a marked preference for transglycosylation 31 
whereas for others the hydrolysis of sucrose is the preferred process. 32 
 33 
We have purified a fructosyltransferase from Aspergillus aculeatus present in 34 
commercial samples of Pectinex Ultra SP-L [1]. We have also isolated and purified 35 
extracellular β-fructofuranosidases from cultures of the yeasts Xanthophyllomyces 36 
dendrorhous (formerly Phaffia rhodozyma) [2], Schwanniomyces occidentalis [3] and 37 
Rhodotorula   gracilis. The transferase activity of these enzymes was analysed in detail, 38 
along with that of β-fructofuranosidase from Saccharomyces cerevisiae. Interestingly, 39 
the maximum FOS yield (expressed as weight percentage of the total amount of 40 
carbohydrates in the mixture) was significantly higher with the enzyme from A. 41 
aculeatus (61%), compared with those from X. dendrorhous, S. occidentalis and R. 42 
gracilis (17-19 %), and that from S. cerevisiae (8%). In addition, significant differences 43 
were encountered in the selectivity of the process: A. aculeatus synthesized only 1F-44 
FOS, X. dendrorhous formed basically neo-kestose, whereas S. occidentalis and S. 45 
cerevisiae were selective towards the production of 6-kestose. R. gracilis synthesized a 46 
complex mixture of di-, tri- and tetrasaccharides. The structural features that determine 47 
the transferase to hydrolase ratio as well as the selectivity in the glycoside hydrolase 48 
family 32 are not still well understood.  49 
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